The purpose of the study was to examine whether poor working conditions influenced drivers' psychological health, and to identify drivers' personality characteristics. The subjects were 208 bus drivers working in the European sector in Istanbul. Their personality characteristics, psychological symptoms and anxiety levels were investigated using the Eysenck Personality Questionnaire (EPQ), the Symptom Check List (SCL90-R) and Spielberger's State and Trait Anxiety Inventory (STAI). The average age of drivers was 38.65 ± 4.69 years, and the mean working period was 7.44 ± 4.00 years. According to the EPQ, 55 drivers had average standard extroversion scores, 25 had average neuroticism scores and none of the drivers had high scores for psychoticism and lying. The STAI 'state' score of the group was 41.94 ± 8.93 and the 'trait' score was 47.00 ± 7.02. The mean SCL90-R of the group was 1.09 ± 0.57. All subtest scores of SCL90-R were higher for those who suffered from back pain, were dissatisfied with their jobs or undertook long-distance driving. Subtests on somatization, anxiety, anger/hostility, paranoid ideation and general symptom index for SCL90-R and STAI trait scores were higher when comparing employees who had worked for >10 years with those working ≤10 years. We conclude that the bus drivers in this study show signs of poor physical health and psychological ill-health, which may be improved by modification of their work and working environment.
Introduction
The aims of an occupational health service are to improve workers' health, minimize hazards within the working environment and match working conditions to employees as closely as possible. In this context, the term 'health' implies the absence of disease and ailment, and encompasses the physical, psychological and social well-being of an individual.
Bus drivers may be exposed to a variety of physical hazards at work. Exposure to whole-body vibration and postural stress from a sedentary position when driving may contribute to an increased risk of low back pain [1] [2] [3] [4] [5] . In a study of self-reported low back symptoms, the highest prevalence of disc protrusion was found among bus drivers with the highest exposure to whole-body vibration [6] . In addition, physical workload and psychosocial job factors independently predicted spinal injury in transit vehicle operators [7] .
Many recent reports indicate that public transportation employees are at high risk of experiencing traumatic psychological events during the course of their work, with serious threats and assault making up the majority of those reported. Traumatic events have also been reported to occur more frequently at work than during the private lives of employees [8] . It has been suggested that epidemiological researchers could investigate the lifetime prevalence of traumatic events in drivers, rather than concentrating on cases of post-traumatic stress disorders when looking at occupational hazards in this group of workers [9] .
Research studies have indicated that unsuitable posture may contribute to many common diseases, including those affecting the circulatory system (arterial, e.g. hypertension) and the locomotor system (back pain), and also have a role in the aetiology of psychological disorders [10] . Respiratory symptoms are also commonly reported in bus drivers [11] , a finding that was correlated to smoking. Excessive smoking and obesity are contributory risk factors for myocardial infarction [12] [13] [14] , and some occupational groups are known to be at high risk as a consequence of their work patterns. It has been suggested that preventive measures against ischaemic heart disease should be focused on such high-risk groups [15] .
The psycho-physiological effects of long-distance driving may be associated with driving fatigue and morbidity [1] . Researchers have shown high levels of adrenaline, noradrenaline and hydrocortisone in drivers that have been associated with perceptions of stress in these individuals [16] .
City bus operators may be at an increased risk of ill-health (suggested by high levels of absenteeism and medical disability), which may be related to exposure to stressors at work [17] . Adhering to a bus schedule, providing a service to passengers and driving safety should be the most important psychosocial demands on the bus driver [18] , but these may be counterbalanced by the driving practised on a day-to-day basis. A study of commuters and drivers in Karachi has shown an effect of poor driving, resulting in an increased risk of road traffic accidents [19] .
Ergonomic discomfort and physical factors in workplaces have been shown to produce physical and psychological disorders in employees [20] [21] [22] . In recent years, there has been little balance between the number of vehicles and the quality of roads, and it is likely that these factors will have had effects on vocational drivers.
The aim of the study was to examine whether working conditions influenced drivers' psychological health and to determine drivers' personality characteristics.
Materials and methods
We sampled 10% of 2272 municipal bus drivers working in the European side of Istanbul. The drivers were chosen from the personnel database of the municipality using a systematic sampling method. Sampling was performed using the driver's ordinal job entry number in the database (e.g. 6, 16, 26, etc.) . Nineteen drivers did not participate because of illness or vacation. In total, 208 individuals (91.62% of the sample) were recruited into the study.
Data were collected by means of a 40-item questionnaire that examined workers' socio-demographic characteristics and health. In addition, the following were assessed during face-to-face interviews: daily working hours, weekly and annual vacation periods, rest time during work, type of work, length of driving route, job history, additional work (if any), amount of rent paid for accommodation, average sleeping time, alcohol and smoking histories, participation in sporting activities, job satisfaction, number of family dependents, presence and perceived cause of low back pain, history of back pain, and effects of back pain on work performance.
Questionnaire
The interviews took place during leisure time to try to minimize work stressors. The bus drivers involved in the study completed an Eysenck Personality Questionnaire (EPQ) [23] , a Symptom Check List (SCL90-R) [24] and a Spielberger's State and Trait Anxiety Inventory (STAI) [25] .
Statistical analysis
The participants were divided into subgroups according to variables that might affect psychological status, such as job satisfaction, presence of low back pain, attributing low back pain to work, and length of employment (duration < or ≥10 years). SCL90-R, STAI scores and mean values of these groups were compared using the Mann-Whitney U-test and Student's t-test. To analyse data with more than two categories, Kruskal-Wallis (K-W) and one-way analysis of variance tests were used. Pearson's correlation analysis was applied to look at group relationships between two variables. The results of all tests and parametric values were given as mean ± SD.
Results
All the bus drivers who participated in this research were male. Their average age and working experience were 39.65 ± 4.39 and 7.50 ± 5.40 years, respectively. Of the drivers, 184 (88%) worked for 8 h a day and 24 (12%) worked for 10 h a day, and there were no rest periods timetabled into a working shift. Ninety-seven per cent of participants were married, 1% single and 2% divorced. Their median number of children was two. The drivers' average weight was 77.93 ± 12.38 kg, their average height was 170.98 ± 5.58 cm and their mean body mass index was 26.63 ± 3.81.
There was a range of education levels, with 119 primary school standard (57%), 50 completing secondary school (24%), 38 attending high school (18%) and one being a college graduate (0.5%). No significant behaviour difference was found after allowing for education status for somatization (K-W = 3.73), obsessive-compulsive behaviour (K-W = 2.28), interpersonal sensitivity (K-W = 2.63), depression (K-W = 3.87), anxiety (K-W = 2.04), anger/hostility (K-W = 2.09), phobic anxiety (K-W = 2.28), paranoid ideation (K-W = 3.32) and psychoticism (K-W = 2.75). In addition, neither the general symptom index (K-W = 5.60) and STAI state scores (F = 1.73) showed differences when looking at education status, but there was a significant difference in STAI trait scores (F = 4.76, P < 0.01).
The drivers in this study worked 6 days each week. Their annual leave was, on average, 30.75 ± 4.08 days. The majority (197, or 95%) were shift workers, with 177 drivers (85%) having worked on long-distance routes within the past month. There were 195 (94%) who were solely drivers, preferring overtime rather than alternative additional work; half of the study group (51%) owned their flats.
Smoking data showed more than half (133, or 64%) of the drivers to be current smokers. Their average daily cigarette use was 21.82 ± 10.81, and the average duration of smoking was 20 years. About half of the study group drank alcohol, averaging 1224 ± 1446 ml per week.
In their day-to-day lives, the drivers slept, on average, for 6.58 ± 1.27 h. Most (173, or 83%) did not participate in sporting activities. The level of reported job satisfaction was not high, with 131 drivers (63%) stating that they were not satisfied with their jobs. The median number of dependents for these drivers was four.
Some 127 of the 208 drivers reported 'permanent' low back pain, with 88% of these citing work as a causal factor and 74% saying that the pain had a negative effect on their efficiency at work. The average duration for back pain symptoms was 44.50 ± 45.11 months, and all back pain sufferers stated that they had not had this problem prior to commencing their current job.
The EPQ results of the recruited individuals are illustrated in Table 1 .
An introvert personality is characterized by individuals who do not share their problems with others, try to solve their problems on their own and hesitate to get into close communication with the people around them. They control their feelings very tightly and are rarely aggressive. Extrovert individuals are sensitive to social events, are easily angered and can hardly control their feelings. Neurotic personality defines an individual who is irritated, anxious or mostly depressed. They are sentimental and sensitive to all kinds of stimulations. The lying characteristic helps to identify subjects attempting to mislead. Psychotic personality identifies individuals who are mostly restless, irritated and aggressive, far from the concept of socialization and empathy [23] .
Data relating to the personal characteristics of individuals participating in the study showed that 55 (26%) were found to be extrovert, 153 (74%) were introvert and 25 (12%) were neurotic. Nobody scored high points for psychoticism or lying on their personality characteristics, which indicates a certain degree of truthfulness in their responses.
The SCL90-R and STAI scores of the recruited individuals are illustrated in Table 2 .
When SCL90-R subtests and GSI were categorized relative to a score of 1.5, which was accepted as the upper limit for normal [24] , 89 (43%) drivers were found to have higher scores in somatization, 86 (41%) in obsessive-compulsive traits, 56 (27%) in interpersonal sensitivity, 45 (22%) in depression, 44 (21%) in anxiety, 64 (31%) in anger/hostility, 20 (10%) in phobic anxiety, 79 (38%) in paranoid ideation, 28 (14%) in psychoticism and 50 (24%) in GSI. The drivers recruited in the study showed different and varied individual psychological symptoms.
When STAI scores were categorized according to a cut-off of 40 points, which was accepted as the upper limit of normal, 127 (61%) drivers were found to have higher scores in the STAI state score and 183 (88%) on the trait score.
Discussion
The commonly accepted definition of health encompasses physical, psychological and social well-being. None of these components necessarily has more priority than another. However, as psychological health is more of an abstract concept, some may considered it to be not as important as physical health. Studies have shown that [20, 24, [26] [27] [28] [29] . An individual's personal characteristics are shaped by interactions with natural, economic and cultural conditions [20] . They are also influenced by family attitudes, gender, religious beliefs and traditions. Good psychological health may be the result of a balanced and peaceful life.
It is difficult to know whether these bus drivers changed their personalities when exposed to this working environment. Adaptation of individuals to their environments is of great importance, but it would be difficult to see if this had taken place in this group of workers, as results for comparison at a pre-employment stage were not available.
Bus drivers had poor lifestyles with regard to nutritional intake, daily walking, sports and sleeping hours. They also had significantly greater prevalence of concern about their cardiovascular system, oesophagus and gastrointestinal system, and joints and bones than clerks [30] . Consequently, we feel bus drivers have a significantly greater need for information about nutritional intake and methods for prevention of diseases, and effective guidance on improving health and lifestyle is needed [30] .
Low back pain, the most prevalent complaint among drivers, was found in 127 individuals (61%). Of these, 88% felt that their disorders were caused by their working conditions. Frequent awkward postures at work were related to some types of low back symptoms. Bus driving is associated with an increased risk for low back trouble. This excess risk may be due to both whole-body vibration exposure and prolonged sitting in a constrained posture. Previous findings among bus drivers have suggested that low back symptoms occur due to whole-body vibration exposure levels [30] . In this study, the mean duration of low back pain was found to be 44.50 ± 45.11 months. A positive and significant relationship between mean working period and low back pain period was also found (r = 0.19, P < 0.001). The evaluation of SCL90-R subtests with regard to low back pain complaints found that somatization, obsessive-compulsive traits, interpersonal sensitivity, depression, anxiety, anger/hostility, paranoid ideation, psychoticism and GSI scores of individuals with low back pain were significantly higher than those without pain (Table 3) . STAI anxiety scores of those working for >10 years were found to be significantly higher than those who had worked less. Although transient and permanent anxiety scores were higher in those with low back pain, this difference was not statistically significant.
The evaluation of SCL90-R subtests in those who related their low back pains to their jobs found that somatization, obsessive-compulsive traits, anger/hostility, phobic anxiety and GSI scores were significantly higher compared with those who did not (Table 4) . Although transient and permanent anxiety scores were found to be higher, this difference was not statistically significant.
In jobs with non-ergonomic working conditions, a heavy workload, dissatisfaction, stress and continuously repeated motions, the longer the work experience, the more negative the effects on the worker. The fact that many passengers do not read the route of the bus on the bus-stop sign, but rather ask the driver to describe it distracts drivers when driving. Moreover, drivers can get further stressed by elderly passengers and those with children wanting to get on or off the bus. Even though drivers may prefer not to stop in order to complete their route more quickly, they are constrained to do so. The longer the working hours, the greater the number of such events encountered. This stress and the lack of leisure times during the working period may impair drivers' psychological health. The evaluation of SCL90-R subtests with regard to working periods found that somatization, anxiety, anger/hostility, paranoid ideation and GSI scores of individuals working for >10 years were significantly higher than those working for <10 years. Similarly, STAI permanent anxiety scores of those working for >10 years were found to be significantly higher than those working less.
When the job satisfaction of bus drivers involved was evaluated, it was determined that 131 individuals (63%) were not happy with their work. The major reason for this seemed to be related to low salaries, economic problems, heavy working conditions, type of job, environmental and physical effects, and long-distance driving. Job satisfaction, one of the most important factors affecting exhaustion, is one of the most important requirements for a driver to be successful, happy and productive. Unsatisfied individuals had higher somatization, obsessivecompulsive traits, interpersonal sensitivity, depression, anxiety, anger/hostility, paranoid ideas and GSI than those who were satisfied in their work. The STAI trait scores of those who were unsatisfied with their jobs were also found to be statistical significantly higher than those who were satisfied.
During inner city operation, bus drivers are exposed to a particular workload situation, including a high density of traffic and frequent bus stops. Their job is characterized by frequent and often simultaneous task execution, performed with an awkward body posture and exposure to vibration and noise. To reduce the workload related to the equipment and tasks of bus driving, further research is needed [31] . From our data, it seems that permanent driving and continuous interaction with passengers influence bus drivers' psychological health negatively. This increase in psychosocial stress in the workplace may cause an increase in accidents and occupational diseases.
Interviews with bus drivers brought to light the following points: · There is not enough time to rest, eat or drink. · Drivers try to create rest time through continuous driving and by other illegal ways. This is a cause for stress.
· There is no set lunchtime. This may promote poor dietary habits. *P < 0.05; **0.001< P < 0.01; ***P < 0.001; †not significant.
· There is no restroom on the route they drive. Therefore, there is no opportunity for a comfort stop to go to a dedicated lavatory.
· There is no adjustable seat in the old buses, and this causes some to have low back pain.
· Questions from passengers and the need to check tickets interrupt bus drivers and add to their stress.
We believe it would be useful to have pre-employment and periodical examinations for those who work in jobs with intensive public interaction, besides evaluating their psychological status when necessary. Creating healthier working conditions and increasing quality of life may require the alteration of the working environment. *P < 0.05; **0.001< P < 0.01; ***P < 0.001; †not significant.
